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V.S: PR:76 BP:158/94 RR:16 SP02:99%
1:36.6
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Lab

CBC U/A
Wbc:8000 Pr+++
Hb:13.5 Glu+
PIt:217000 Whc-
Rbc-
Cr: 1.5 Bact-
GFR:41 Alb: 955
(CKD EPI) mg/d
ACR:31.8
FBS: 186 mg/g

HbAlc: 8.7
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Objectives

* What are the stages of diabetic nephropathy.
* Diagnosis of diabetic nephropathy.

» Approach of prevention of diabetic
nephropathy.

* New and updated management of diabetic
nephropathy.
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Diabetic nephropathy is a clinical syndrome characterized by
the following:

* Persistent albuminuria (>300 mg/d) with or without a raised
serum creatinine level, that is confirmed on at least 2
occasions 3-6 months apart.

* Progressive decline in the glomerular filtration rate (GFR).
» Elevated arterial blood pressure.



Risk factors

Several factors may increase the risk of diabetic
nephropathy, including:

* High blood sugar that's difficult to control (sustained
hyperglycemia HBAlc > 8.6).

* High blood pressure (hypertension) that's difficult to
control.

* High blood cholesterol.

* Being a smoker.

* A family history of diabetes and kidney disease.
* Retinopathy.
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Diabetes

Diagnosis o 30 300 mg/d
| I
Hyperfilt.ration Mlao.tbum] lM-aoa!bummudn
Dipstick negat Dipstick positive

Clinical Latency

|

Microalbuminuria
l New Terminology

Micro-albuminuria = High Albuminuria

Macroabuminurai = Very high
Albuminuria

Macroalbuminuria

Rena* failure



DN: Stages

Glomeruar hypertension and hyperiltration
Normoalbuminunia: unnary albumin excreton rate (AER)
Raisad GFR, normal serum creatinine

“Sient phase” {structural changes on biopsy but no chinical manifesiations)
Normoalbuminuna

Microabuminuna: AER

Norma serum creatinine

There may be increased blood pressure

Overt “dinstick positive” proteinuna (macrcalbuminuna) : AER
Hypertersion

Serum creatinine may be normal

Increase in serum creatinne with progression of nephropathy
End stage renal failure

Requinng dialysis or transpiant 1o maintain life
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Screening

A test for the presence of microalbuminuria should be
performed:

.1 At diagnosis in patients with type 2 diabetes and
. After 5 years of diagnosis with type 1 diabetes



Screening for microalbuminuria can be performed by

Measurement of the albumin-to-creatinine ratio in a
random spot collection.



Albumin: Creatinine Ratio (ACR)
should be measured using a morning
urine sample, however random urine

samples can be used
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Measurement of urinary albumin can be influenced by a
number of factors including:

JUrinary tract infection

.IHigh dietary protein intake
-IVaginal discharge or menstruation
IDrugs (NSAIDS)

-ICongestive heart failure

JAcute febrile illness

JUncontrolled BS
“1Uncontrolled 8P

| Extreme exercise



Microalbuminuria

* American guideline: 2.5 — 25 mg/mmol in male and 3.5 -
35 mg/mmol in female.

* Australian guideline: 2.5 — 25 mg/mmol in male and 3.5 —
35 mg/mmol in female.

* British guideline: (NICE) 2.5 — 30 mg/mmol in male and
3.5 -30 mg/mmol in female.

* Canadian guideline: 2 — 20 mg/mmol in both male and
female.




To confirm microalbuminuria:

* Perform additional ACR measurements 1 to 2 times
within 3 months.

* Microalbuminuria is confirmed if at least 2 of 3 tests
(including the screening test) are positive.

i



How to calculate GFR

* There is some website provide eGFR calculation.
Ex:

¢ Also there are some equation.

.1Ex: the MDRD equation

GFR (mL/min/1.73 m?) = 175 x (S_,)*1*% x (Age)%-2% x (0.742 if
female) x (1.212 if African American)

http://nephron.org/mdrd_gfr si
_JEx: the Cockcroft-Gault formula

GFR (mL/min/1.73 m?) = (140 — Age) x Weight in Kg x (1.04 if
female — 1.23 if malr) / serum creatinine in mmol/L

http://touchcalc.com/calculators/cg
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Indications for renal biopsy

Severely elevated albuminuria

RBC casts, dysmorphic RBCs , or WBC casts
Presence of another systemic disease

A sudden increase albuminuria or a rapid decline
in eGFR

=l O b
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Prevention of Diabetic Nephropathy

* Patient education is the key in trying to prevent DN.

* Appropriate education, follow-up, and regular doctor
visits are important in prevention of DN.
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* Glycemic control reduces the onset of microalbuminuria
and slow progression of DN.

Evidence Level |

* Control of blood preasure in diabetic patients reduce
progression of DN.

Evidence Level |

* ACEi and ARBs decrease progression of kidney
dysfunction.

Evidence Level |

* Smoking increases risk of development and progression
of CKD in people with type 2 diabetes.

Evidence Level Il
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Normotensive persons with diabetes
and microalbuminuria should be
given an ACE inhibitor or ARB to

reduce progression to
macroalbuminuria



Persons with type 1 or 2 DM and
microalbuminuria should continue to
be tested for albuminuria annually to

monitor disease progression and

response to therapy



Drug Name (Trads Name) Starting Dose Goal Dose"
ACE Inhibitors

Benazepr (Lotencin) 10 mg daily 2040 my/d in -2 dvided doses
Captopnl (Capoter) 6.25-25 mg 3 times per day 26150 mg 2 or 3 times par day
Enalapril (Vesotec| 3 mg daly 1040 mg daiy n 1-2divided doszs
Fosinopril (Nonopri) 10 mg daily 20-80 mq caily
Lisinogril (Praivi, Zestri) 10 mg daly 2040 mg caly
Moexipri (Univase) 1.5:my daiy 1.5-30 mgdady in 1-2 divided doses
Perindapril (Aceon) 4 mo dally 4-1 mg daly in 1-2 divided doses
Quinapri (Accupril 10-20 mg daly 20-80 mgdaily n 1-2divided dosas
Ramipyil (Alface) 1.25 mg dally (CCr <40 mLiminA.73 m?) 1.25-20 my dally in 1-2 divided doses
2.5 m) dally
Trandclopril (Mavik) 1 mg daily 2-4 mq dely
ARBs
Candesartan (Atacand) 16 mg as monotrerapy 2-32 mq daily in 1-2 divided doses
Eprosertan (Teveten) 600 mg daily (monatherapy) 400-800 my dady in 1-2 divided doses
Ibesartan (Avapro) 150 mg day "80-300 mg daily
Losartan {Cozaar) 2580 mg daly 25-100 mg daily in 1-2 dwvided doses
Omesartan (3enicar) 2) mq daty (monofherapy) 20-40 mq cally
|eimssarian (Micards) 40 mq dally 40-80 mg caly
Valsarian (Dovan| 80 or 160 mg caly 30-32) mg daily

"V30a dhses $00 be 3t the highar end of he d0se fange when passbie



Combination therapy with ACE
inhibitors and angiotensin |l receptor
blockers should be avoided in
persons with diabetes,
atherosclerosis, and evidence of end-
organ damage



* In type 1 diabetes the evidence for the superiority of ACE
is clear, ARB used if ACE is contraindicated or can’t be
tolerated.

* In type 2 diabetes the evidence for the superiority of ACE
inhibitors is less clear.

* Some evidence went to superiority of ARB.



* Treat people with type 1 diabetes and microalbuminuria
with an ACE inhibitor irrespective of blood pressure. An
ARB may be used if an individual is intolerant of an ACE
inhibitor.

* Treat people with type 2 diabetes and microalbuminuria
with an ACE inhibitor or an ARB irrespective of blood
pressure.,

Scottish Intercollegiate Guidelines Network
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When should patient with diabetic nephropathy
referred to nephrologists:

-1Once microalbuminuria is diagnosed.
JOnce macroalbuminuria is diagnosed.
_f there is rapid progression of chronic kidney disease.

_IStage 3 chronic kidney disease (estimated glomerular
filtration rate 30 — 59 mL per minute per 1.73 m?).



Referral to nephrologists

* Acute kidney injury

p—

* Rapid progression of chronic kidney disease

¢ Stage 4 chronic kidney disease (estimated glomerular
filtration rate < 30 mL per minute per 1.73 m?)

American Diabetic Association (diabetic care)
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Home messages

* Screening of microalbuminuria at diagnosis in type 2
DM and after 5 years of diagnosis with type 1 DM.

» Microalbuminuria is confirmed with positive 2 of 3
tests.

*» Patient education is the cornerstone in preventing DN.

» Patient with DN should be offered ACE or ARB even if
normotensive.

» Patients with microalbuminuria should be tested for
albuminuria annually to monitor disease progression
and response to therapy.
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Primordial Prevention

Primary Prevention

Secondary Prevention

Tertiary Prevention

Quaternary Prevention




Primordial Prevention
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Primary Prevention
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Secondary Prevention
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Tertiary Prevention

ARBs L ACE inhibitors L Sbg,a b,



Quaternary Prevention

ACE inhibitors & ARBs L ;kjea lo,s pac



